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Introduction: 
The two contaminants of primary concern (COPC) at the ash disposal pit are iron 

and arsenic. Both the residual ash in the pit as well as the soil under the pit were sampled 
and tested for these two contaminants The residual ash and the underlying soil must be 
analyzed for the risk associated with them. Oral (ingestion) exposure and dermal 
exposure were analyzed for iron and arsenic, and the non-cancer and cancer risks 
summarized for each. 

Data Evaluation: Residual Ash: 
Based on sampling results, the ash in the disposal area is more contaminated with 

both iron and arsenic than the soil under the ash, and therefore the residual ash poses a 
higher risk than the underlying soil. Both the ash and the soil under the ash pit were 
considered for any possible risk associated with them. The findings show that the 
residual ash has no cancerous or non-cancerous harmful effects to any future resident, as 
demonstrated by application of the Streamlined Human Health Risk Assessment 
proposed by the Navy and accepted by EPA Region III. 

Since the underlying soil has lower contaminant levels than the ash, and since the 
ash has no harmful effects, the underlying soil will not be considered as an individual 
component. However, a more caretid examination of both carcinogenic and non- 
carcinogenic effects is warranted due to the contamination of both the ash and the 
underlying soil as well as the multiple-pathway exposure. In response to this concern, a 
comprehensive exposure risk will be calculated for both the ash and the soil. Full 
calculations and equation parameters are available in Appendix A for both contaminants 
in the ash and the soil below the pit. For this summary, however the most deleterious 
exposure will be considered; i.e. al! exposure is to the more contaminated ash The 
sample data for each of the four samples can be found in Appendix B 

Oral Exposure to Iron: 
The non-cancerous oral risk associated with iron is shown by table 1, which 

calculates hazard quotients for a child resident, an adult resident, and the total for a 
combined child/adult 30 year resident. The values used in this calculation are shown m 
detail in Appendix A. 

Table 1: Non-Cancer Hazard Quotient Calculations for Ingested Iron 
Dosage (mg/kg) Reference Dose Hazard 

( P&kg) 
60 E-l 

Quotient=D/RFD 
HQ-adult I .08 E-2 3.59 E-2 
HQ-child 1.01 E-l 3.00 E-l 3.35 E-l 
HQ-total for 30 1.12 E-l 3.00 E-l 3.71 E-l 

I 



Table 1 shows that not only are the individual child and adult populations below a 
hazard quottent of unity, but that the total dosage, accounting for a full 30-year exposure, 
is also below the danger level for deleterious effects 

Dermal Exposure to Iron: 
The non-cancerous dermal risk associated with iron is shown by table 2 This 

table calculates hazard quotients for a child resident, an adult resident, and the total for a 
30-year resident. The values used in this calculation are shown in detail m Appendix A. 

I II 
Table 2: Non-Cancer Hazard Quotient Calculations for Dermal Iron 

h-age h#d Reference Dose Hazard 
(mg/kg) Quotient=D/RFD _ 

HQ-adult 9 70 E-5 3.00 E-l 3 23 E-4 
HQ-child 1.81 E-3 3.00 E-l 6 03 E-3 
HQ-total for 30 I.91 E-3 3 00 E-l 6.35 E-3 
years I I I I 

Table 2 shows that not only are the individual child and adult populations below a 
hazard quotient of unity, but that the total dosage, accounting for a full 30-year exposure, 
is also below the danger level for deleterious effects 

Total Hazard Risk Due to Iron: 
The total risk, combining both possible exposure pathways, also falls beneath the 

threshold value of I These values are shown in Table 3 

Table 3: Total Hazard Quotient Calculations for Iron Contamination 
HQ. Ingestion HQ- Dermal Total HQ 
Exposure Exposure 

HQ-adult 3.59 E-2 3.23 E-4 3.62 E-2 
HQ-child 3.35 E-l 6.03 E-3 3.41 E-l 
HQ-total for 30 3.71 E-l 6.37 E-3 3.77 E-l 
years 

Cancer Risk for Iron Exposure: 
At the current time, EPA does not consider iron a carcinogen, therefore it has no 

cancer risk associated with it. 
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Oral Exposure to Arsenic: 
The non-cancerous oral risk associated with arsenic is shown by table 4, which 

calculates hazard quotients for a child resident, an adult resident, and the total for a 30 
year resident. The values used in this calculation are shown in detail in Appendix A 

Dosage (mg/kg) Reference C 
mg/kg) 

HQ-adult l.lOE-5 3 00 E-4 
HQ-child 1.02 E-4 3.00 E-4 3.41 t-1 
HQ-total for 30 1.13 E-4 3 00 E-4 3.78 E-l 
years 

Table 4, Non-Cancer Hazard Quotient Calculations for Ingested Arsenic 
-lose Hazard 

Quotient=D/RFD 
3 65 E-2 

.-. 

Table 4 shows that not only are the individual child and adult populations below a 
hazard quotient of unity, but that the total dosage, accounting for a full 30-year exposure, 
is also below the danger level for deleterious effects. 

Dermal Exposure to Arsenic: 
The non-cancerous dermal risk associated with arsemc IS shown by table 5 This 

table calculates hazard quotients for a child resident, an adult resident, and the total for a 
M-year resident. The values used in this calculation are shown in detail in Appendix A. 

Table 5: Non-Cancer Hazard Quotient Calculations for Dermal Arsenic 
Do=se (m&s) Reference Dose Hazard 

(mg/kg) Quotient=D/RFD 
HQ-adult 3.16 E-7 6 00 E-5 5 26 E-3 
HQ-child 5.89 E-6 6.00 E-5 9 82 E-2 
HQ-total for 30 6.21 E-6 6.00 E-5 1.03 E-l 
years I 

Table 5 shows that not only are the individual child and adult populations below a 
hazard quotient of unity, but that the total dosage, accounting for a full 30-year exposure, 
is also below the danger level for deleterious effects. 

Total Hazard Risk Due to Arsenic: 
The total risk, combining both possible exposure pathways, also falls beneath the 

threshold value of 1, These values are shown in Table 6. 

Table 6: Total Hazard Quotient Calculations for Arsenic Contamination 
HQ: Ingestion HQ: Dermal Total HQ 
Exposure Exposure 

HQ-adult 3.65 E-2 5.26 E-3 4.18 E-2 
HQ-child 3.41 E-l 9.82 E-2 4 39 E-l 
HQ-total for 30 3.78 E-l 103 E-l 4.81 E-l 
years 
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Cancer Risk for Arsenic Exposure: 
The doses associated with cancer-causing effects of al senic are less than the doses 

considered above for short-term effects. This is due to the averaging time. Non- 
cancerous effects only affect residents for the time that they are exposed to the chemical; 
i.e. for the time they would live on-site. For cancerous effects, the total exposure to the 
carcinogen is averaged over an entire lifetime. The effect of this averaging is to reduce 
the daily dose when examining deleterious effects. 

Cancer Risk for Ingested Arsenic: 
The cancer risk for ingested arsenic is shown in table 7 The table calculates total 

cancer risk for a child resident, an adult resident and the total for an entire lifetime (70 
years) after residing on the site for 30 years. The values used in this calculation are 
shown in detail in Appendix A 

nit in Ash Table 7: Cancer Risk Calculations for Ingested Arse 
1 Dosage (ms/kg) 1 Cancer Slope Factor ) Cancer Risk 

Wms) 
3.76 E-6 1.50 5 64 E-6 
8 77 E-6 1 50 1.32 E-5 

me 1.25 E-5 1.50 1.88 E-5 

! =I-exp(-CSF*D) 1 

The cancer risk for adults, children, and the total lifetime risk for a 30-yeal 
exposure is within the required EPA guidelines of I .OO E-4 to 1.00 E-6. 

Cancer Risk for Dermal Arsenic: 
The cancer risk for dermally absorbed arsenic is shown in table 8 The table 

calculates total cancer risk for a child resident, an adult resident and the total for an entire 
lifetime after residing on the site for 30 years. The values used in this calculation are 
shown in detail in Appendix A. 

Table 8: Cancer Risk Calculations for Dermal Arsenic in Ash 
Dosage (wkd Cancer Slope Factor Cancer Risk 

&iVmg) -l-exp(-CSF*D) 
CR-adult 1.08 E-7 7.50 8.12 E-i’ 
CR-child 5.05 E-l 7.50 3 79 E-6 
CR-total for 30 6.13 E-7 7.50 4 60 E-6 
years 

The cancer risk for adults, children, and the total lifetime risk for a 30-year 
exposure is within or safely below the required EPA guidelines of I .OO E-4 to I .OO E-6. 

Total Cancer Risk Due to Arsenic: 
The total lifetime cancer risk, combining both possible exposure pathways, also 

falls within the permissible Lange. These values are shown in Table 9 



Table 9. Total Cancer Risk Calculations for Arsenic Contamination 
CR: Ingestion CR: Dermal Total CR 
Exposure Exposure 

CR-adult 5.64 E-6 8 12 E-l 6.45 E-6 
CR-child 1.32 E-5 3.79 E-6 1.70 E-5 
CR-total for 30 I 88 E-5 4.60 E-6 2 34 E-S 
years L 

SUMMARY 

Total Non-Cancer Risk for Ash Disposal Pit: 
The total Hazard Quotient is figured out from the collected data from Tables 

1,2,4, and 5. Hazard Quotients from the ash are combined for both contaminants and 
both methods of exposure. This data is summarized in Table IO. As shown in the table 
below, the total Hazard Quotient is below unity for all contaminants and all exposure 
pathways In addition, arsenic and iron target different organs in the human body, 
lessening any potential effects even further 

Table 10, Total Hazard Quotient Risks for Ash Disposal Pit 
HO-adult HQ-child 

Ingested Iron in Ash 3.59 E-2 3.35 E-i 
Dermal Iron in Ash 3.23 E-4 6 03 E-3 
Ingested Arsenic in Ash 3.65 E-2 3 41 E-l 
Dermal Arsenic in Ash 5.26 E-3 9.82 E-2 
Total HQ 7.80 E-2 7.80 E-l 

HQ-total for 30 years 
3.71 E-l 
6 35 E-3 
3.78 E-l 
1.03 E-l 
8.58 E-l 

Total Cancer Risk for Ash Disposal Pit: 
Since iron is not identified as a carcinogen and has no cancer risk associated with 

it, the total cancer risk for the ash dtsposal pit is the same as that shown in table 9. These 
values fall well within the accepted range for risk 

Conclusion: 
The hazard quotient for iron and arsenic, as evaluated for both dermal and oral 

exposure, remain below unity, and therefore there is no elevated, non-cancer threat to 
human health from these contaminants at current levels. In addition, not only is there no 
cancer risk associated with iron, but the cancer risk associated with arsenic is shown to be 
within EPA guidelines for acceptable risk to the potential future residents. Both iron and 
arsenic show no deleterious effects to firture residents on the ash disposal site, therefore 
any cleanup of the ash would be driven by MDE regulatory levels for total petroleum 
hydrocarbons in soil, rather than by human health risk considerations. 



APPENDIX A: 
CALCULATIONS FOR RISK ASSESSMENT 
March lS,l999 

In the Streamlined Human Health Risk Assessment proposed by the Navy and 
accepted by EPA Region III, the following equations and parameters were set for the Soil 
Exposure-Oral Ingestion Equation and the Soil Exposure-Dermal Equation: 

Soil Exposure - Oral/Ingestion Equations 

D=(CxIRxEFxEDxFixABSxCF)/(BWxAT) 

Parameter: 
D = Ingested Dose (mg/kg/day) 
C = Concentration in Soil or Ash (mgikg) 

Accepted Values: 

Ash: Iron = 7870 
Arsenic = 8 

Soil Iron = 6350 
Arsenic = 1.8 

The concentration values were taken from the highest value found from 
the samples analyzed at each location. For the ash, sample #360 had a TAL Iron 
level of 7870 mgikg and a TAL arsenic level of 8 mg/kg. For the soil under the 
pit, sample #363 had a TAL Iron level of 6350 m&g and sample #362 had a 
TAL arsenic level of 1.8 mgikg. (See figures A and B for sample locations.) 

IR = Soil Ingestion Rate (mg/day) = 100 for adults; 200 for children 

EF = Exposure Frequency (days/year) = 350 

ED = Exposure Duration (years) = 24 for adults, 6 for children, and 
30 total combined adult/child 

Fi = Fraction Ingested From Source 

ABS = Absorption Fraction 

CF = Conversion Factor (kg/mg) 

BW = Body Weight (kg) 

AT = Averaging Time (days) 

= 1 

= 1 

= 1 .oo E-6 

= 70 for adults; 1 S for children 

= Non-Cancerous AT is 8760 days 
(24 years) for adults, and 2190 days 
(6 years) for children 
= Cancerous AT is 25550 days (70 
yed 
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Soil Exposure - Drrmal Equations 

D=(CxSAxABSxAFxEFxEDxCF)/(BWxAT) 

Parameter: 
D = Ingested Dose (mgikdday) 

Accepted Values: 

C = Concentration in Soil or Ash (mg/kg) Ash: Iron = 7870 
Arsenic = 8 

Soil Iron = 6350 
Arsenic = 1.8 

The concentration values were taken from the highest value found from 
the samples analyzed at each location. For the ash, sample #360 had a TAL Iron 
level of 7870 mgikg and a TAL arsenic level of 8 mg/kg. For the soil under the 
pit, sample #363 had a TAL Iron level of 6350 mgikg and sample #362 had a 
TAL arsenic level of 1.8 mgikg. (See Figures A and B for sample locations.) 

SA = Skin Area Available for Contact (cm2lday) 

ABS = Absorption Fraction 

AF = Soil-to-Skin Adherence Factor (mg/cm2) 

EF = Exposure Frequency (days/yr) 

ED = Exposure Duration (yrs) 

CF = Conversion Factor (kg/mg) 

BW = Body Weight (kg) 

AT = Averaging Time (days) 

= 3000 for adults; 1800 for children 

= 0.01 

= 0.03 for adults; 0.2 for children 

=350 

= 24 for adults; 6 for children; 30 for 
combined adult/child 

= 1.00 E-6 

= 70 for adults; 15 for children 

- Non-Camei-Risk AT is 8760 days 
(24 years) for adults, and 2190 days 
(6 years) for children 
= Cancer-Risk AT is 25550 days (70 
y-1 
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Hazard Quotient Calculation 

HQ=D/RfD 

HQ = Hazard Quotient 

D - Ingested Dose 
Calculated from Equations above (non-cancer-risk averaging times are 
used) 

RfD = Reference Dose 
From EPA’s Integrated Risk Information System (IRIS) 

= 3 .OO E- 1 for oraI/dermal exposure to iron 
= 3 .OO E-4 for oral exposure to arsenic 
= 6.00 E-S for dermal exposure to arsenic 

Hazard Quotient values are required to be less than one in order to substantially 
reduce the danger of acute effects due to the level of contamination in the area of 
potential concern. 

Cancer Risk Calculation 

(CR) = 1 - exp(-CSF x D) 

CR = cancer risk 

CSF = cancer slope factor 
From EPA’s Integrated Risk Information System (IRIS) 

= 1.50 for oral exposure to arsenic 
= 7.50 for dermal exposure to arsenic 

D = ingested or dermal dose. 
From the above calculations (cancer-risk averaging times are used) 

Cancer Risk values must fall within an accepted range of risk. This range is 1 .O 
E-6 to 1 .O E-4 
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CALCULATIONS FOR ASH 

Table A-l: Ingested Dose Calculations for Iron in Ash 
C IR EF ED Fi ABS CF BW AT D=(C*IR*EF*ED*FI* 

ABS*CF)/(BW*AT) 
D-adult 7870 100 350 24 1 1 .000001 70 8760 1.08 E-2 
D-child 7870 200 350 6 1 1 .000001 15 2190 1.01 E-l 

Table A-2: Hazard Quotient Calculations for Ingested Iron in Ash 
D RFD HQ=D/RFD 

HQ-adult 1.08 E-2 3.00 E-l 3.59 E-2 
HQ-child 1.01 E-l 3.00 E-l 3.35 E-l 
HQ-total for 30 years 112E-1 3.00 E-l 3.71 E-l 

Table A-3: Dermal Dose Calculations for Iron in Ash 
C SA ABS AF EF ED CF BW AT D=(C*SA*ABS*AF* 

EF*ED*CF)/(BW*AT) 
D-adult 7870 3000 0.01 .03 350 24 .000001 70 8760 9.70 E-5 
D-child 7870 1800 0.01 .2 350 6 .000001 1s 2190 1.81 E-3 

Table A-4: Hazard Quotient Calculations for Dermal Iron in Ash 
D RFD HQ=D/RFD 

HQ-adult 9.70 E-S 3.00 E-l 3.23 E-4 
HQ-child 1.81 E-3 3.00 E-l 6.03 E-3 
HQ-total for 30 years 1.91 E-3 3.00 E-l 5.37 E-3 

Table A-5: Ingested Dose Calculations for Arsenic in Ash 
C IR EF ED Fi ABS CF BW AT D=(C*IR*EF*ED*FI* 

ABS*CF)/(BW*AT) 
D-adult 8 100 350 24 1 1 .000001 70 8760 1.10 E-5 
D-child 8 200 350 6 1 1 .000001 15 2190 1.02 E-4 

Table A-6: Hazard Quotient Calculations for Ingested Arsenic in Ash 
D RFD HQ=D/RFD 

HQ-adult l.lOE-5 3.00 E-4 3.65 E-2 
HQ-child 1.02 E-4 3.00 E-4 3.41 E-l 
HQ-total for 30 years 1.13 E-4 3.00 E-4 3.78 E-l 
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Table A-7: Cancer-risk Dose Calculations for Ingested Arsenic in Ash 
C IR EF ED Fi ABS CF BW AT D=(C*IR*EF*ED*FI* 

ABS*CF)/(BW*AT) 
D-adult 7870 100 350 24 1 1 .000001 70 25550 3.76 E-6 
D-child 7870 200 350 6 1 1 .000001 15 25550 8.77E-6 

Table A-8: Cancer Risk Calculations for Ingested Arsenic in Ash 
D CSF CR=l-exp(-CSF*D) 

CR-adult 3.76E-6 1.5 5.64 E-6 
CR-child 8.77 E-6 1.5 1.32 E-5 
CR-total for 30 years 1.25 E-5 1.5 1.88 E-5 

Table A-9: Dermal Dose Calctrlations for Arsenic in Ash 
C SA ABS AF EF ED CF BW AT D=(C*SA*ABS*AF* 

EF*ED*CF)/(BW*AT) 
D-adult 8 3000 0.032 .03 350 24 .OOOOOl 70 8760 3.16E-7 
D-child 8 1800 0.032 .2 350 6 .000001 15 2190 5.89 E-6 

Table A-10: Hazard Quotient Calculations for Dermal Arsenic 
D RED 

HQ-adult 3.16 E-7 .00006 
HQ-child 5.89 E-6 .00006 
HQ-total for 30 years 6.21 E-6 .00006 

He-D/RFD 
5.26E-3 
9.82E-2 
1.03 E-l 

Table A-l 1: Cancer-risk Dose Calculations for Dermal Arsenic in Ash 
C SA ABS AF EF ED CF BW AT D=(C*SA*ABS*AF* 

EF*ED*CF)/(BW*AT) 
D-adult 8 3000 0.032 .03 350 24 .000001 70 25550 1.08E-7 
D-child 8 1800 0.032 .2 350 6 .000001 15 25550 5.05 E-7 

Table A-12: Cancer Risk Calculations for Derrnal Arsenic in Ash 
D CSF CR=l-exp(-CSF*D) 

CR-adult 1.08 E-7 7.5 8.12E-7 
CR-child 5.05 E-7 7.5 3.79 E-6 
CR-total for 30 years 6.13 E-7 7.5 4.60 E-6 
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SOIL UNDER ASH DISPOSAL PIT 

Table A-13: Ingested Dose Calculations for Iron in Soil Under Ash 
C IR EF ED Fi ABS CF BW AT D=(C*IR*EF*ED*FI* 

ABS*CF)/(BW*AT) 
D-adult 6350 100 350 24 1 1 .000001 70 8760 8.70 E-3 
D-child 6350 200 350 6 1 I .000001 15 2190 8.12 E-2 

Table A-14: Hazard Quotient Calculations for Ingested Iron in Soil Under Ash 
D RFD HQ=D/RFD 

HQ-adult 8.70 E-3 3.00 E-l 2.90 E-2 
HQ-child 8.12 E-2 3.00 E-l 2.71 E-l 
HQ-total for 31) years 8 99 E-2 3.00 E-l 3.00 E-l 

Table A-15: Dermal Dose Calculations for Iron in Soil Under Ash 
C SA ABS AF EF ED CF BW AT D=(C*SA*ABS*AF* 

EF*ED*CF)/(BW*AT) 
D-adult 6350 3000 0.01 .03 350 24 .000001 70 8760 7.83 E-5 
D-child 6350 1800 0.01 .2 350 6 .000001 15 2190 1.46 E-3 

Table A-16: Hazard Quotient Calculations for Dermal Iron in Soil Under Ash 
D RFD HQ=D/RFD 

HQ-adult 7.83 E-S 3.00 E-l 2.61 E-4 
HQ-child 1.46 E-3 3.OOE-I 4.87E-3 
HQ-total for 30 years 1.54 E-3 3.00 E-l 5.13 E-3 

Table A-17: Ingested Dose Calculations for Arsenic in Soil Under Ash 
C IR EF ED Fi ABS CF BW AT D=(C*IR*EF*ED*FI* 

ABS*CF)/(BW*AT) 
D-adult 1.8 100 350 24 1 1 .000001 70 8760 2.47 E-6 
D-child 1.8 200 350 6 1 1 .000001 15 2190 2.30 E-S 

Table A-18: Hazard Quotient Calculations for Ingested Arsenic in Soil Under Ash 
D RFD 

HQ-adult 
HQ=D/RFD 

2.47 E-6 3.00 E-4 8.22 E-3 
HP-child 2.30 E-5 3.00 E-4 7.67 E-2 
HQ-total for 30 years 2.55 E-5 3.00E-4 8.49E-2 
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Table A-19: Cancer-risk Dose Calculations for Ingested Arsenic in Soil Under Ash 
C IR EF ED Fi ABS CF BW AT D=(C*IR*EF*ED*FI* 

ABS*CF)/(BW*AT) 
D-adult 1.8 100 350 24 1 1 .000001 70 25550 8.45 E-7 
D-child 1.8 200 350 6 1 1 .000001 15 25550 1.97 E-6 

Table A-20: Cancer Risk Calculations for Ingested Arser 
I In I rs;F 

-I- 

CR-adult 8.45 E-7 115 

CR-child 1.97 E-6 
CR-total for 30 years 2.82 E-6 

Iic in Soil Under Ash 
1 CR=l-exp(-CSF*D) 1 

1.27 E-6 
1 1.5 2.96 E-6 
1 1.5 4.23 E-6 

Table A-21: Dermal Dose Calculations for Arsenic in Soil Under Ash 
C SA ABS AF EF ED CF BW AT D=(C*SA*ABS*AF* 

EF*ED*CF)/(BW*AT) 
D-adult 1.8 3000 0.032 .03 350 24 .000001 70 8760 7.10 E-8 
D-child 1.8 1800 0.032 .2 350 6 .000001 15 2190 1.33 E-6 

I 
I 

Hn.ildlllt I TlOE-x 1 .00006 
--‘i ----- 

HQ-child 1 1.33 E-6 1 .00006 
HQ-total for 30 y1 ears 1 1.40 E-6 1 .00006 1 L.55 E-L I 

unaer Asn 

I CL”._ --A*. CG...uII-..m y-.x- .IY.IY.I*.“.I” ..,. U_&...... .1”.,...- ..L u.,., 

C SA ABS AF EF ED CF BW A’I 
EF*ED*CF)/(BW*AT) 

D-adult 1.8 3000 0.032 .03 350 24 .OOOOOl 70 25550 2 41 E-X 
D-child 1.8 1800 0.032 .2 350 6 .000001 15 25550 1.14 E-7 

Table A-24: Cancer Risk Calculations for Dermal Arsenic in Soil Under Ash 
I I.. I “CT- 1 CR=l-exp(-CSF*D) 

L,I.-a”uIL I I xx P-7 

CR-child 1.14c-I , 1.3 , ,.,,Lc-I 

CR-total fc- 20 .,_a..” 1 1 ?P E-7 
,I 2” JCLU” , 1.2” b-I 1 7.5 13.35 E-7 
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APPENDIX B 

SOIL SAMPLE LABORATORY DATA SHEETS 
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,.,,. _ ..-. .-... _ _ s,,,ih’,i;,ij-.e.. 

< 350 Pentachlorophenbl _ 
.. ., 

Benza(k)fluorethe”e s 350 Phenanthrene . 
&(2-chloroethoxy)methane c 350 Phenol 

. .- ,..._. ..- 
Bis(2.chloroethyl)ether c 350 _ 

a;;ii:;i;loro’isopr66yl)ether 

P;;e?e .,.._, 
c 3x1 

-“.’ 
,l ,,Z.,?~~“~c,hlombe”zene 

sisiZ-ethylhexyllphthalate <j&j’ 2 4 $T”chior$her;;i 
..... ., .. _ _ _ ..:.. :. -. 

4-Bromophenylphenylether < 350 2,4.E-Trichlorophenol 
_ ~;iy~~~~~v,phthalate’ _.._. “;ii- 

Cyanide (mglkg) 

4.Chloro-3-methylphenot 350 

fold we5 cowe”tretvx of detected compound 
lta/;.s’was reporting timit for ND compound 



Chlaraethane _. 
Chloromelhane 
Chloroform 

Oibromochloromelhane 

1 ,l -Drchloroelhane _ - 
1 2.Dichloroethane 

1 ,!-Drchloroethene _ 
as-1.2.Dichloroelhene _ _ 
,ra;,,.:r ,Z:Dldlloroe!lyle 

1.2-0lchlorapropane 
as-l.3-D,;hloropraPene ,.. .,.. ., 
trans-i.3:Djch!arop!pene 
Elhytbenze?e 
2.Hexanone 

hiethylene chloride 
4-Methyl:Z-p~~~%&,e 

styrene ” 

,,~,2,2~TelrachlorOethane - _ 
Tetmchloroelhene _. 
TOlUeW! 
I’,r.l-Tr,;hloroethane 
, i 2.T~,&&&& - .-” 

Tn$qroelhe!~e ._ 

Vinyl chl&be . 
xy,enes (Total) 

TCL SVOCS 

Acenaplhene 

A&aphlh;l&e ,. ._., 
ArMrWerle ,. 
Benzo(a)anlhracene _ 
Benzo(a)pyrene _ . 
Benzo(b)fluaranthene 

s=nzo(s.h.l)perv!=n=... _ ~ 
Benza(k)fluorelhene ,. _. - _ 
B,s(Z-chloroethoXy)melharJe _ 
Eis(Zchloroethyl)ether 

Els(Z-chloroisopropyI)e(hor ,.. _ 
Bis(Z-ethylhexyl)phlhet~le _ _ 
4.Bromophenylphenylether ._. 
Butylbenzylphthalale ._.... -. - -. 
4.Chloro-3.methylphenol 

4Xhlorophenylphenylelher 

< ,2 1.3~DlchlorberUene 

-.-- -.“...‘.“‘..‘.“‘. .‘. c 12 !!.?~P!ch!?!~be”zF”= I ‘;;2 3,3’-Dichlorobenzidi~~ 

4.GDinitr0-2-methylphenol _ 
2,i:Dmhr~phenot 

iG6~troloiuene 

..:7.L... ,.. 

m 11.2.4-Trichlarobenzene 

Bold was concentration of deletied compound. 

italics was reporting limit for ND compound. 



Sample Date - 10 July 1998 Sample No. Ash 363 

Bromomethene ., ..-.. 

1 ,l-Dichloroethane 
1.2.D~chloroelhane 

I,,!-Dichloroelhene _ _. - 
cis.-l,Z:l~lomelhene 
,,anm-, .2-D,chloroethenP 

1 .ZDlchloropropa”e ._ 
cis-1.3.Dichl6roprbpene 

Ir8”s:l;3-d,chlaroprope”‘e 

Ethylbenzene 

2-Hexanone 

Melhylene chloride 
I-Milhylb-penlanone 

SF/&. 
,.l,L2.2-Tebachlor~eVlane 
Tetrachlornelhene 

rcilene .- .’ 

1 ,l.l-Tnchl6r&lhahe . 
t;l.i-Trichloroethane 

Tnchloroelhene -. 

@g/kg) TCL svocs 
< f2 4-Chloroaniline ^ ,. _ ..-..-..-.. . - 
c 12 P-Chloronapthalene .; ri -.ii;;-.pi;enoi -. 

< i’i‘. ~~~~is,phenyiphenyleiher 
_ _, .._. 

; ‘2 Chryaene ,.,.,... 
c fi Di-n-bulylphlhalate’” -. ,. ,. 
< 12 Di-n-ociylphthalate 

c.12 Dibenz(a.hla”lh~ace”e ,: 
< iz Drbenzofura” 

c 12 1 2.Dichlorobenzene 

.c 12 
i ri 

~>3~(l!uc$rbenze”e _ 
l.4-Dichlorobenzene 

< 12 3,3:-O!,~h!oroben;;dine -. 

c ri 2,4-~lchlorophenol 

s 12” 
_ 

Diethyl;hthalate 

< 12 D~m&hylphlhalate ._ _ -. 
< 12 7..4-Drmethylphenal ,,. . _.. ,. 
c 12 4.6.Dinrlro-2-melhylohenol 
< ;2 2.4-D,“&ophe”ol 

c 12 2,&D~“&ot&e”~ 

< 12 2.6.D,&rotalue”e 
c 12 ~l;o&lhene 

( 12 FlU0re”e 

ZJ Hexachlorobenzene 
. 12 H~XAllO,Ob;l~d6~“~ 

c r2 Hexa~loro~clopenladlenl 

‘ 12. Her&hlo&ha~e 

c 1’2 Indqn?(l,~.3-cd)~yrene _ 
< 12 lsophorone 
:12 i-M&l;aphth$e”; 

. ,. - 
< 12 2.Melhvlohen~l .. 

Acenaphlhylene ^. 
Anthrscenc 

Be”zo(a)a”thracene _ _ 
Bem?(a)pyrene 
Benzo(b)Ruora”thene .: - 
Benzo(g.h.i)perylene _ 
B&zo(k)fluorelhe”e 

. 

B.,s(Z-chloroelhoxy)melhane 
B,42~io;der~yijether...’ 

Bls(2-chloroisopropyI)ether ._ ._ _. . - -. 
Els(Z-ethylhexyl)phlhalate .._. _ - 
4-BromoPhenylphenylc(her _. _ ._ _ 
Butvlbenzvlohthalale 

1 ,,. ,. ’ .L.. 

4.Chloro-3.methylphenol 

- “’ “‘- .: 
N-Nllrosodlphenylamlne 

_ ..- 

.Nilroanllme 

~410 2.Nrtrophenol 

.< +I. 6Nrlrophenol _. 
‘ 410 Pentachlorophenol 

;rrb Phenanthrene 

c 410 Phenol 
c 4 10 pyrene 

c41b 1 

c b1b. ‘2 4 5T”chloorphe”ol .‘...’ .._..... 
c 410 2.4 6Trichlaroohenol 

c bro 4 4’-DUU ..:. .._ 
< 410 ?.?‘-DOE . 
< 410 Endosulfan I . 
c 410 Endosulfa” II 

< 4jO’ Endosulfa” s&iate- 

~410 End”” 

< 410 Endnn alhehyde _ 
< 410 Hepiachlor 

,,o Hcptachlor e&de 

~410. lsodnn 

< 410 Melhoxychl& 

<. 

< 410 Toxaphene 

c 410 kdchlor iOl6 
e 410 nrochlor 1-221 

<-4.10 A&&r i232 

< 410. Arochlor 1242 
~416 iiochlor 1248 .. 
~‘410 Arochlor 1254 

.z 4Kl nro&x liso 

c 410 Berylhum 

.i 5ti cad&m 
:4;6 ciiclum-~ 

_ _. 
< bl0. Chromium 

. 
._.. _. 

< 410 Cobalt 

e 880 copper _ 
(560 Iron .; ;;“’ i’;~~ 

;i 
,., ,., ,,,- z ,.., “. 

c 410 Manganese _ _ 

._...... 1. .I . 

c 410 Mercury _.,....._ ..: ..~ 
c 620 Nxkel 

c 500 Pobswm 

4k ... ” c 0 63 Selemum 

Silver 

..- . _ 

_ _ . _ 
Sold was concentrabo” of detected compound. 
WCS was reporting limit for ND compound. 

c2125 

r4 125 

<i 125 

<; 125 
c4 125 
< ,037 
c lOi 
Cl.037 

c 1037: 

c 10 37: 
< 1037 

‘c 2 125 

( IO37 
c I wi 

( 103 7s 

; 25 
c 25 
< 25 

< 25 
<25 
-z 25 

<25 

(wb) 
5720 

‘0 2i 

0.50 q 
24.3 

0.4-i 
COO4 
iniF! 

6.0 
4.9 
2.9 

6350 
4.0 

240 

35.4 
<006 

3.2 

I72 

co40 

c-0 73 
129e ._ 
co51 _. _ 

a.7 

9.7 



FIGURES 

LOCATION OF INVESTIGATIVE ASH SAMPLES 



LIMITS OF ASH PILE GA1 

SCALE 
FROM TEST PITS 1 THRU 6. 

120 FEET 

!L!xr!Q 

A TEST PIT LOCATION FOR COMPOSITE 
SAMPLE IN ASH. 

LOCATION OF INVESTIGATIVE ASH SAMPLE 

NAVAL TRAINING CENTER - BAINBRIDGE 

rr I OE;;gp@ 
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LEGEND: SCALE 
. TEST PIT LOCATION FOR GRAB 

-20 FEET SAMPLE UNDER ASH. 0 

A LOCATION OF PREVIOUS TEST PIT 

NAVAL TRAINING CENTER - EAINERIOGE 
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